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2aghslGkLMae]gsMaes]aJLe_sIa]]j_WIGhWa_sgnghL]gsgGhWgMns
hVLs3ndjWghsIeWhLeWa_shaseL]akLs,_hLes<n]Ha[s,_hLeMLeL_ILs\<,s
Ghs hVLs eLILWkLes<nghL]gs hVGhsGW]s has W_IeLGgLs hVLWes hVeajUVbjhs
Hns VGkW_Us Gs JGhGs eGhLs GHakLs 3ndjWghs eGhLs GeLs IG[[LJs 'GghLes
=VG_s 3ndjWghs '=3s gnghL]gs ,_heaJjILJs Hns <G[os C#Do W_s hVLs
LGe[ns gLkL_hWLgs Whs Wgs gVal_s hVGhs '=3s IG_s W]beakLs hVLs JGhGs
eGhLsHjhshVLsUL_LeGhLJs\<,s]GnsHLsbeaVWHWhWkLsIa]bGeLJshashVLs
W_IeLGgLsaMshVLs]aJj[GhWa_saeJLes1GhLes2Goas C'DogValLJshVGhs
j_IaJLJs'=3s Wgs baggWH[Ls lWhVajhs G[hLeW_Us hVLsWhs%eeaes:GhLs
%:sbLeMae]G_ILsaMsGsHW_GensIa^]j_WIGhWa_slWhVsGsIGfJW_G[s
gW_Lsbj[gLsGgs[a_UsGgshVLseGhWasaMshVLs3ndjWghseGhLsG_JshVLsGIhjG[s
gn]Ha[s eGhLs Wgs GHakLs Gs hVeLgVa[Js _als IG[[LJs2Goas Haj_Js
2aeLs eLIL_h[ns '=3sVGgsZ_al_sGs eLUGW_saMs W_hLeLghs Ggs W_s C(Do
C*Do C+Do C-Do C.Do C/Do G_Js eLMLeL_ILgs hVLeLW_s ,_s bGehWIj[Ges C.Do
VGgsgVal_shVGhs'=3sGIVWLkLgshVLs]GmW]G[sW_Mae]GhWa_seGhLsMaes
W_JLbL_JL_hs G_Js WJL_hWIG[[ns JWgheWHjhLJs )GjggWG_s IaJLHaaZgs
,_s MGIhs C.Do G[gas Ia_gWJLegs ]aJj[GhWa_s Ia_gheGW_LJs W_bjhgs
,_Mae]GhWa_s eGhLgs Maes ]aJj[GhWa_s Ia_gheGW_LJs G[bVGHLhgs GeLs
_j]LeWIG[[nsIa]bjhLJsjgW_UshVLs]LhVaJsbeabagLJs W_s C0D1o hVWgs
]LhVaJs eLdjWeLgs has W]b[L]L_hs hVLs MaelGeJs bGehs aMs Gs  /:s
GV[s aIZLs/L[W_LZs:GkWks G[UaeWhV]sa_shVLsheL[[WgsGIIaj_hW_Us
Maes hVLsIVG__L[s]L]aens
2aghslaeZgsa_s'=3sIa_gWJLes eLILWkLegshVGhsGeLsheL[[WgsHGgLJs
JLhLIhaegs Ma[[alW_Us Gs ]GhIVLJs Q[hLeW_Us JLeWkLJs LWhVLes Sa]s
hVLs 'ae_Lns eLILWkLes lVL_s _aWgLs lVWhL_W_Us Wgs baggWH[Ls WLs
Maes Ia]beLggWa_s MGIhaegs GHakLs Gs UWkL_s hVeLgVa[Js aes WMs _ahs
Gbb[WIGH[Ls Mea]s hVLs>_ULeHaLIZs eLILWkLes C#!Do ahVs eLILWkLes
GeIVWhLIhjeLgs GeLs HGgLJs a_s heL[[WgLgs lVagLs _j]HLes aMs ghGhLgs
Wgs Lmba_L_hWG[s W_s hVLsLdjWkG[L_hs \<,sIVG__L[s [L_UhVs'aes'=3s
hVLs LmGIhs W]b[L]L_hGhWa_s aMs hVLgLs eLILWkLegs Wgs eLgheWIhLJs has
gn]Ha[seGhLgsI[agLshashVLs3ndjWghseGhLsgW_ILshVLgLseGhLgsIeLGhLs
\<,slWhVsg]G[[s[L_UhVs2aeLakLeshVLs]aJj[GhWa_saeJLesWgsaMhL_s
ZLbhs[alshasGkaWJsGsIa]b[LmWhnsW_IeLGgLs:LJjILJsIa]b[LmWhns
heL[[WgsHGgLJsJLhLIhaegs gjIVsGgs
 /:s C##Do VGkLsHLL_sG[gas
Ia_gWJLeLJshaseLJjILshVLs_j]HLesaMsghGhLgsG_JshasVG_J[LsVWUVLes
Ia]beLggWa_sMGIhaegsjhsWhsaMhL_sIa]LgslWhVsGsgWU_WQIG_hs[aggs
W_sbLeMae]G_ILs
,_s hVWgs bGbLes lLs Ia_gWJLes G_s WhLeGhWkLs 2W_W]j]s 2LG_s
<djGeLs %eeaes 22<%s [W_LGfs LdjG[WoLes Maes ]WhWUGhW_Us \<,s
W_heaJjILJs Hns'=3sgWU_G[W_UsgsG_s LPIWL_hs W]b[L]L_hGhWa_s
lLsbeabagLshasjgLsGsIWeIj[Gesbj[gLsgVGbW_UslVWIVs WgsGIVWLkLJs
hVeajUVs IWeIj[Ges Ia_ka[jhWa_s Ghs hVLs L]WhhLes BLs beabagLs G_s
LPIWL_hs W]b[L]L_hGhWa_s aMs hVWgs IWeIj[Gfs bj[gLs gVGbW_Us W_s hVLs
MeLdjL_InsJa]GW_s,hshVL_sG[[algsjgshasbLeMae]s[alsIa]b[LmWhns
LdjG[WoGhWa_s W_s hVLs MeLdjL_Ins Ja]GW_s Ghs hVLs eLILWkLes =VLs
IaeeLgba_JW_Us heG_g]WhhLes WgsHGgLJsa_s'Gghs'ajeWLes=eG_gMae]s
''=sabLeGhWa_gshVGhsG[[algsGs[alsIa]b[LmWhnsG_JshVGhsGkaWJgs
hVLs W_heaJjIhWa_s aMs Gs InI[WIs beLQms Ggs Ja_Ls W_s C#'Do G_Js
C#(Do  a]bGfLJs has C#'Do C#(Do hVLs beabagLJs GeIVWhLIhjeLs lW[[s
Gjha]GhWIG[[ns VGkLs Gs HLhhLes gbLIheG[s LPIWL_Ins W_s bGehWIj[Ges
Maes VWUVs JGhGs eGhLgs hVGhs IeLGhLs \<,s lWhVs Gs [a_Us JL[Gns gbeLGJs
G_Js gas Gs [a_Us InI[WIs beLQms =VLs beabagLJs GeIVWhLIhjeLs Wgs
gheGWUVhMaelGeJ[ns LmhL_JGH[Ls has SLdjL_Ins gL[LIhWkLs IVG__L[gs
HnsGJJW_UsGsInI[WIsbeLQmsGIIaj_hW_UsMaeshVLs[L_UhVsaMshVLsMeLr
djL_InsgL[LIhWkLsIVG__L[sa_[ns=VLsbeabagLJs22<%sLdjG[WoLes
VGbbL_gs HLMaeLs hVLs ]GhIVLJs Q[hLes VL_ILs lLs Jas _ahs VGkLs has
VG_J[Ls IaeeL[GhLJs _aWgLs Ggs Whs Wgs hVLs IGgLs W_s C#'Do C#*Do C#(Do
=VWgs ghejIhjeLs beLkL_hgs jgs Mea]s ]GZW_Us ghea_Us Gggj]bhWa_gs
a_s hVLs _aWgLs Ggs G_s :s Gggj]bhWa_s W_s C#*Do aes lVWhLs _aWgLs
Gggj]bhWa_sW_s C#'Do aes CU(Do
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Wgs G[gas HGgLJs a_s Gs ''=s ghLbs ValLkLes W_s ajes IGgLs ,''=s G_Js
''=s ghLbgs GeLs jgLJs Maes G_sLMQIWL_hs Ia]bjhGhWa_saMs GsIWeIj[Ges
Ia_ka[jhWa_sgas hVGhslLsIa_gWJLesgW_U[LsIGeeWLes'=3s
=VLseLghsaMshVWgsbGbLesWgsaeUG_WoLJsGgsMa[[algs=VLsbeabagLJs
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V. CONCLUSION 
10 
0. 35 and 
To conclude, in this paper we consider a circular pulse 
shaped FTN signaling. An architecture based on FFTIIFFT 
operations is proposed that avoids the use of a cyclic pre-
fix at the transmitter. We then propose an iterative receiver 
architecture based on the sampling of the received signal at 
twice the symbol rate. Finally, we propose simulation results 
to show the performances of the proposed transmitter/receiver 
architectures and observe that significant gains can be achieved 
using FTN. Furthermore, with the proposed iterative receiver 
scheme, we observe that for target BER below 10- 5 compres-
sion factors as low as 0. 35 can be used with a performance 
loss less than 0.5dB compared to the Nyquist case with T = 1. 
APPENDIX A 
AUTOCORRELATION OF x (t) 
In order to derive the PSD of x (t) , we start by computing its 
autocorrelation function Rx(t , 5) = lE [x (t) x* (t- 5)]. From 
equation (3) , after sorne calculation steps (using the fact 
that symbols a p,m are iid) and after remarking that x(t) is 
wide sense cyclo-stationary for a period of T , the average 
autocorrelation function of x(t) is equal to 
2 M - 1 T 
Rx(5) = T;a L 1 hr(t- mT8 )hT(t - 5- mTs)Wr (t - 5)dt 
m=O 0 (22) 
For 5 = 0 we obtain 
2 M-1 T 
;;; L 1 hr (t - mTs)hY, (t - mT8 )dt 
s m=O 0 
2 ;·+oo T;,a -oo lh(t )1 2 dt 
O"~g(O) 
Th 
(23) 
245 
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